Given a partial action α of a group G on the group algebra F H,
Introduction
Throughout this paper, H denotes a finite group and F an arbitrary field of characteristic p > 0. H denotes the commutator subgroup of H, F H being the group algebra of H over F , Z(F H) is the centre of F H and J(F H) is the Jacobson radical of F H.
The following theorem was proved by D. Wallace for group algebras over algebraically closed fields (see [4] ). Its generalization given below is due to Spiegel. The Following three definitions are due to Dokuchaev and Exel (see [1] ).
Definition 2.1. Let G be a group with identity element 1 and A an associative non-unital (i.e., non-necessarily unital) algebra.
, formed by a collection of (two-sided) ideals A g of A, and a collection of isomorphisms of algebras
which satisfy the following conditions for every g, h ∈ G:
(i) A 1 = A and α 1 is the identity automorphism of A;
Definition 2.2. Given a partial action α of a group G on a F -algebra A, the partial skew group ring of A and G by α, written A * α G, is the set of all finite formal sums { g∈G a g δ g : a g ∈ A g }, where δ g are symbols. Addition is defined in the obvious way, and multiplication is determined by
Definition 2.3. We say that an algreba A is strongly associative if for any group G and an arbitrary partial action α of G on A the partial skew group ring A * α G is associative.
. In [3] we characterize the strongly associative group algebras. This characterization can be presented as follows.
Theorem 2.1. Let F be a arbitrary field of characteristic p and let H be a finite group. Then the group algebra F H is strongly associative if and only if H is one of the following three types:
(4) H has order prime to p;
(6) H is a Frobenius group with complement P and kernel H , where P is a Sylow p-subgroup of H, |P | = p = 2 or |P | = p = 3. Finally, we prove the following theorem. Theorem 2.2. Let F be an arbitrary field of characteristic p and let H be a finite group. If the group algebra F H is strongly associative, then J(F H) ⊆ Z(F H).
Proof. Suppose that
Proof. Since F H is strongly associative, it follows by Theorem 2.1 that H is of type (4) or of type (5) or of type (6), thus H is of type (1) or of type (2) or of type (3) . We conclude by Theorem 1.1 that J(F H) ⊆ Z(F H).
